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We verify the accuracy of the interface capturing method in order to calculate the mo-
tion of a droplet on a hydrophobic surface by the immersed boundary-lattice Boltzmann
method (IB-LBM). To exactly derive the Chan-Hilliard equation, we use the proper source
term proposed by Liang and the two-relaxation-time (TRT) collision operator. The series
of the numerical tests, including Zalesak's disk rotation, a single vortex, and a deforma-
tion of a sphere demonstrate that the computational eectiveness of the TRT collision
operator is superior to that of the multi relaxation time (MRT) collision operator. The
present IB-LBM with the TRT collision operator appropriately calculates the contact
angle of a droplet on the hydrophilic or hydrophobic plate in two and three dimensions.
Key Words : Computational Fluid Dynamics, Lattice Boltzmann Method, Two Relax-
ation Time Collision Operator, Phase Field Method, Immersed Boundary Method
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Fig. 1 Results of Zalesak's disk test after one period at Pe
= 400 and U0 = 0.04.
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Fig. 2 Results of the single-vortex test at Pe = 500 and U0
= 0.08.
??? Pe = U0W=(4Ma#2) = 400??????????
???? ???? Fig. 1????Fig. 1(a)???????
??Fakhari???????? (7)???????????
???????????????? (7)?????????
Liang????????SRT??????????????
??Fig. 1(b)????Fig. 1(b)?????????????
??????????????????????? (7)??
?????????MRT?????? TRT??????
????????????????????Fig. 1(c)?1(d)
??????Fig. 1(c)?1(d)??????????????
?? TRT ?????????MRT ??????????
Number of grid points 
100 150 200 300 400
E
rr
o
r
0.01
0.1
1
Slope = -2
Fakhari’s model
Liang’s model (SRT)
Liang’s model (MRT)
Present model (TRT)
○
●
+
Fig. 3 Relative error versus the number of grid points.
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Fig. 4 Deformation of a sphere at Pe = 700 and U0 = 0.02.
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